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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNU IIPU PELICHUU T€OMETPUYECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX I YCIEHNTHOro Npo(heCcCuOHAIBHOr0 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeaCcTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KYyJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOLIEro MUpa, 3HAHUE MOHATHITHOTO anmnapara 1no pasueiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (POpMHUpPOBAHUE MOHUMAHUS POJIM AKCUOMATHKU MPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C MPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATENBFHBIMUA JIMHUAMH y4eOHOTO Kypca «I eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 Togam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHEe T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro rpenaMera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUUU. YTIbI C COHANPABICHHBIMUA CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, BYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIs1 TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
IyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MMPaMK/Ia U IPaBUIIbHBIN TeTpasap, ky0. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHM, T€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsIMON pu3Msl. [ iomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPaBHJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalaspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, 1map. BzauMHoe pacnosioxkeHue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciaeActBus u3z He€. OO0bEéM mpsMoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa U I1apoBOTO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepbl miockocTbio. [loHsTHE MHOrorpaHHUKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momodus, romoreTus. Permnenue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJIAIIME YepE3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOEHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO yMHOXeHusd. IIpsAmoyrospHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpakeHus. [[BU>KeHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3UUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEACTBOM MO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIIATH MMPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKUM MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs1, BEIOUpATh HauboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3IMyHbIX (opMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJSIMA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIOCO0 PELIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBapUBATHCS, 00CYkKIATh MPOIIECC U PE3yNIbTAT PabOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLIECHMBATh KAYECTBO CBOETO BKJIAIA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
UpaMu/Ia, MPSMOYTOJILHBINA TTapauIeNIeuIe T, Ky0);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHUs PUTyp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JCUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  IJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXOKJCHUEM I€OMETPUYECKHUX BEIINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiaacca oOyyaronuiicss HAyquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
F€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHHUSI MEXKY TUIOMIA/ISIMU MOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 33/1a4l Ha BRIYUCIICHUE YTJIOB MEKY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB WM TEJ BPAILCHHUS: CEUYCHUS LWJIMHAPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJEHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATH H3YyYEHHBIC TOHSTHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJIayd, CBSI3aHHBICE C HAXOXKICHUEM T'€OMETPUUYCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoTsbI
pecypchbl
bubnuoreka [{OK
1 BBenenue B cTepeoMeTpuio 23 1 https://m.edso0.ru/
B3auMHOE pacronoKeHue NPsMBbIX B bubmorexa IIOK
2 HNPOCTPAHCTRE 6 1 https://m.edsoo.ru/
[TapasiensHOCTh MPAMBIX M IIOCKOCTEN B bubmmorexa LIOK
3 NPOCTPAHCTBE 8 https://m.edsoo.ru/
4 [MepreHanKYIAPHOCTD IPSAMBIX U 25 bubmiorexa [IOK
IUIOCKOCTEH B IPOCTPAHCTBE hitps://m.edso0.ru/
bubmmoteka IIOK
) VYriel U paccTosTHUS 16 1 https://m.edso0.ru/
6 MHororpanHuku 7 1
7 BekTops! B mpocTpaHcTBE 12
[ToBTOpeHue, 000OIIEHHE U CUCTEMATH3ALIMS bubmiorexa TIOK
8 e — 5 2 https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 AHanuTuyecKas reoMeTpus 15 1 https://m.eds00.ru/
5 IToBTOpEHHeE, 00001IEHNE U 15 L Bubmmorexa [IOK
crCcTeMaTH3aIus 3HAHUH https://m.€ds00.ru/
bu6mmorexa [IOK
3 OO0BEM MHOrOrpaHHUKA 17 1 https://m.edso0.ru/
bu6mmoreka [IOK
4 Tena BpameHns 24 1 https://m.edso0.ru/
5 I[nomany HOBEPXHOCTH U 0OBEMBI 9 L Bubsmmoreka [OK
KPYTIBIX TeN https://m.edso0.ru/
bubmuorexa [JOK
6 JBrxeHus 5 1 https://m.edsoo.ru/
- [ToBTOpeHue, 0600IIeHNE 1 17 5 Brbmmorexa LIOK
cucTeMaTH3aIlus 3HAHUI https://m.eds00.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JIeKTPOHHBbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Koutpoabhbie  TIpakruyeckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTbI padoThbI pecypenI
OcHoBHbIE TpaBUiia H300paKeHUs HA bubnnorexa [JOK
1 PHUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX 1 https://m.edsoo.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psimas, bubnuorexa [IOK
IJIOCKOCTb, MPOCTPAHCTBO. OCHOBHBIE https://m.edsoo.ru/
2 MpaBuIia U300paKeHHs Ha PUCYHKE 1
IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsiTHst: mepecekaronrecs MIOCKOCTH, bubmuotexa [IOK
3 [IEPECEKAOIIMECS PsAMasi U IUIOCKOCTb; 1 https://m.edsoo.ru/
MOJIyTIPOCTPAHCTBO
[TonsTHs: nepecekarouecs MIOCKOCTH, bubmuoreka [JOK
4 [IepeceKaroIuecs npsaMas U IOCKOCTh; 1 https://m.edsoo.ru/
MOJIyTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne bubmuoreka [JOK
5 HPOCTEUIIHMX MPOCTPAHCTBEHHBIX QUTY, 1 https://m.edsoo.ru/
HECYILECTBYIOLINX 00BEKTOB
MHororpaHHuKH, U300pakeHne bubmuoreka [JOK
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://m.edsoo.ru/

HECYIIECTBYIOIINX 0OHEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

bubmunoreka LIOK

7 CIENCTBHS M3 HUX https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPUH M TIEPBBIE Bubsmorexa LIOK
8 CENICTENS M3 HUX https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE bubnmoreka [JOK
9 ciencTsus n3 HuX. CriocoOnl 3aMaHus https://m.edsoo.ru/

IPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.

O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne cedeHuit mupamMmuibl, Kyoa bubanoreka [JOK

Y IIPU3MBI, KOTOPBIE MPOXOJAT YEPe3 UX https://m.edsoo.ru/
10 pé€bpa. M3o0pakeHne nepecedcHus

MOJIyYEHHBIX TUIOCKOCTEH.

PackpammBanue NOCTPOEHHBIX CEYEHUN

pa3HbIMH [IBETaMU

N3o0paxenue ceueHuit mupamMubl, Kydoa bubnuoteka [JOK

Y IIPU3MBI, KOTOPBIE MPOXOIAT YePe3 UX https://m.edsoo.ru/
11 pé6pa. N3o0paxeHue nepeceueHus

MOJIyYEHHBIX TUIOCKOCTEH.

PackpaimBanyie NoCTPOSHHBIX CEUEHHM

pa3HBIMH [IBETAMHU

N3o00pakeHne ceueHnii mupaMu/ibl, Kyoa bubnuotexa [JOK

Y IIPU3MBI, KOTOPBIE MPOXOAT Yepe3 UX https://m.edsoo.ru/
12 pé6pa. N3o0paxeHue nepecedeHms

MOJIYYCHHBIX IJIOCKOCTEIA.
PaCKpaI_HI/IBaHI/IC TMOCTPOCHHBIX CEUECHUI
Pa3HbBIMH IBETAMU




N300paxkenue ceueHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€6pa. M3o0pakeHne nepeceueHus

bubmunoreka LIOK
https://m.edsoo.ru/

13 MOJIyYEHHBIX IIJIOCKOCTEH.

PackpaiirBanue noCTpOEHHBIX CEUEHHI

pa3HBIMH LIBETAMU

bubnuoreka [{OK

14 Meropn cieoB AJis IOCTPOEHHUS CEYEHU https://m.edsoo.ru/

Meton cnenoB 1Sl TOCTPOEHUS CEUCHUM. bubmmoreka [JOK
15 CBolicTBa niepece4eHnii MpsIMbIX U https://m.edsoo.ru/

IJIOCKOCTEMN

Meton cnenoB sl TOCTPOEHUS CEUCHUM. bubmmoreka [JOK
16 CaolicTBa niepece4eHnii MpsIMbIX U https://m.edsoo.ru/

IIJIOCKOCTEMN

[TocTpoeHue ceyeHuii B mupamue, Kyoe bubnmnorexa [JOK
17 no TpéM Toukam Ha pébpax. Coznanue https://m.edsoo.ru/

BBIHOCHBIX YEpPTEKEW U 3aIlUCh 111aroB

ITOCTPOEHUS

[TocTpoeHue ceyeHuii B mupamue, Kyoe bubnmnorexa [JOK
18 1o TpéM ToukaM Ha pébpax. Co3nanue https://m.edsoo.ru/

BBIHOCHBIX YEepPTEKEW U 3allUCh 111aroB

MTOCTPOEHUS

[TocTpoenue ceyenwuii B mupamue, Kyoe bubnmnoreka [JOK
19 no TpéM ToukaM Ha pébpax. Co3nanue https://m.edsoo.ru/

BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB

MIOCTPOEHUS

[MocTpoenue ceueHuii B upaMuze, Kyoe Bubsmorexa LIOK
20 https://m.edsoo.ru/

o TpéM Toukam Ha pébpax. Cozmanue




BBIHOCHBIX qepTexceI?I " 3a11UCh maroB
IMOCTPOCHUA

21

22

23

24

25

26

27

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLHUOHATBHBIX oTpe3kax. [Tomodue
TPEYroJbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

KoHTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumMHoe pacronioxkeHue npsMbIX B
npoctpaHcTBe. CKpelBaroImuecs
npsmele. [Ipu3Haku ckpermBaromuxcs
npsMeix. [TapannensHble npsMble B
IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MMapajuleIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKALIEH Ha
JTAaHHOM IpsiMoii. JIeMMa o nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapannensHOCTb TpeX MpsiMbIX. Teopema

0 TpEX MapaJule’bHbIX NPAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

[TapannenbHoe NIPOEKTUPOBAHUE.
OcHoOBHBIE CBOWMCTBA NapaJLJIEILHOTO

bubnunoreka LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubnuoreka [{OK
https://m.edsoo.ru/

bubnuoreka [{OK
https://m.edsoo.ru/

bubnmmorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

but6mmoreka [IOK
https://m.edsoo.ru/




IpOeKTHpOBaHus. M300paxeHne pa3HbIX
¢buryp B napajjiesbHON NPOEKIUU

28

29

30

31

32

33

34

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy NPSIMbIMHU

3agauun Ha JOKa3aTeNnbCTBO U
UCCIIEIOBaHHE, CBSI3aHHbIE C
PacIoJIO)KEHUEM IPSIMBIX B
IIPOCTPAHCTBE

[ToHsTHA: MapauIeIEHOCTD IPSIMON
IUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOU M TUIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

['eomeTpryeckue 3a1a4u Ha BBIYUCIICHUE
Y JI0Ka3aTeIbCTBO, CBA3aHHBIE C
NapaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOASILEro
4yepe3 JaHHYIO NIPAMYIO Ha YEPTEKE U
[apajuIeIbHOTO APYrou npsamMon. Pacuér
OTHOILEHUN

HapaJ'IJ'ICJIBHa}I MMpoCKUHd, IPUMCHCHUC
IJId TIOCTPOCHUSA CeUYeHUI Ky6a n
napajjejacnuiicaa. CBoiicTBa
napajiejicnmIcaa U mpu3Mbl

[TapamnensHble wiockoctu. I[IpuzHaku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

bubnunoreka LIOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubnuoreka [{OK
https://m.edsoo.ru/

bubnmmorexa LIOK
https://m.edsoo.ru/

bubnmmorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

but6mmoreka [IOK
https://m.edsoo.ru/




Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH ILJIOCKOCTH,

bubmunoreka LIOK
https://m.edsoo.ru/

35 MIPOXOJISIICH Yepe3 TOUKY, He

MPUHAJJISKANTYIO JaHHOW MIIOCKOCTH U

CIEICTBUS U3 HEE

CBolicTBa napajuieabHbIX IIOCKOCTEN: O Bu6muoteka [JOK
36 NapasuieIbHOCTH MPSAMBIX ITEpeceUeHUst https://m.edsoo.ru/

IIPU NIEPECEUEHUH IBYX MapaljieNIbHbIX

MIJIOCKOCTEH TpeThei

CBoiicTBa mapajieNbHbIX MIOCKOCTEH: 00 Bu6mmoteka [JOK

OTpPE3Kax NapaliesIbHbIX MPSAMBIX, https://m.edsoo.ru/
37 3aKTFOYEHHBIX MEXK1Y MapaieIbHbIMU

IUIOCKOCTSIMU; O TIEPECEYCHHH MPSIMOA C

JBYMs TapajIeNIbHbIMU TIOCKOCTSIMU

I[MosTopenue: Teopema Iudaropa Ha brbsmorexa LIOK
33 TOCKOCTH https://m.edsoo.ru/

[ToBTOpEHHUE: TPUTOHOMETPHUSI brbmotexa LIOK
39 https://m.eds00.ru/

IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CaolicTBa Ky0a ¥ IIPAMOYTOJILHOTO brbmorera [IOK
40 MapasTeenmmnena https://m.edsoo.ru/

Brruncnenue yMH OTpE3KOB B KyOe U brbmorera [IOK
41 IPSIMOYTOJIBHOM MapajuieeNnuIe e https://m.edso0.ru/

[IeprieHIUKYIAPHOCTD NPAMOU U Bubnuorexa [JOK
42 mockocty. [Ipusnak https://m.edsoo.ru/

NEePHEHAUKYJIIPHOCTH IIPSIMOMN U
IIJIOCKOCTH




[IepnieHAUKYIAPHOCTD NPAMOU U
miockocTH. [IpusHak

bubmunoreka LIOK
https://m.edsoo.ru/

43
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH
Teopema o CylIEeCTBOBAHUU U bubnmoreka [JOK
m €IMHCTBEHHOCTH MPSIMOM, TPOXOISAILEH https://m.edsoo.ru/
yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHUKYIJIIPHON K INIOCKOCTH
45 TT10CKOCTH ¥ TIEPIICHANKYIIAPHBIE UM Bubmuorexa IIOK
IpsIMblE B MHOTOTpaHHHUKaX https://m.edsoo.ru/
46 TT10CKOCTH ¥ TIEPIICHANKYIIAPHBIE UM Bubmiorexa TIOK
IpsIMblE B MHOTOTpaHHHUKaX https://m.edsoo.ru/
IlepnieHAUKYIIAp ¥ HAKIIOHHAS. bubmuorexa [IOK
47 ITocTpoeHue nepneHauKyIIspa u3 TOYKH https://m.edsoo.ru/
Ha NPAMYIO
IleprieHAMKYISAP U HAKJIIOHHAS. bubnmnorexa [JOK
48 ITocTpoeHue nepneHuKyIIspa u3 TOYKH https://m.edsoo.ru/
Ha NPAMYIO
49 Teopema 0 TPEX MEPIEHUKYIIAPAX bubmiorexa LHOK
(psiMast 1 06paTHast) https://m.edsoo.ru/
50 Teopema o TPEX MEPIEHUKYIIAPAX bubmiorexa LHOK
(mpsiMast 1 obpaTHas) https://m.edsoo.ru/
51 Vo Mex Iy CKpelMBarOIUMUCS butmmoreka IIOK

MMPAMBIMHA

https://m.edsoo.ru/




[Tonck neprneHuKyIsspHBIX MPSAMBIX €

bubmunoreka LIOK

52 MOMOIUIBIO NEPIIEHIUKYISIPHBIX https://m.edsoo.ru/
IIJIOCKOCTEMN
bubmunoreka LIOK
53 OpToronanbHOe IPOEKTUPOBAHUE https://m.edso0.ru/
[TocTpoenue ceuenunii kyba, MpU3MBI, bubmmoreka [JOK
o4 MPAaBWJIBHON MUPAMHU/JIBI C TOMOIIBIO https://m.edsoo.ru/
OPTOrOHAJILHON IIPOEKIIUU
[ToctpoeHue ceueHuit Kyda, mpU3MBL, bubnnorexa [JOK
55 MPaBWIHLHON MUPAMU/JIBI C TTOMOIIBIO https://m.edsoo.ru/
OPTOrOHAJILHON IIPOEKIIUU
CummeTpusi B IPOCTPAHCTBE bubnnorexa [JOK
56 OTHOCHUTEJIBHO IIIOCKOCTH. [ImockocTu https://m.edsoo.ru/
CUMMETPUN B MHOTOTPaHHHUKAX
57 [Mpu3HaK NEePIEHANKYIAPHOCTH IPSMOI bubmiorexa [IOK
Y TUIOCKOCTH KaK CJIEZICTBHE CUMMETPHUH hitps://m.edso0.ru/
53 [MpaBuIIbHBIE MHOTOTPaHHUKH. Pacyér bubmiorexa [IOK
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH https://m.edsoo.ru/
59 [IpaBUIBHBIE MHOTOTPAHHHUKH. Pacuér Bubmiorexa TIOK
PacCTOSIHUN OT TOUKH JI0 MJIOCKOCTH https://m.edsoo.ru/
CriocoObI ONyCTUTD MEPIEHAUKYIISAPHI: bubnuorexa [JOK
60 CUMMETpPUS, CABUT TOUKH I10 https://m.edsoo.ru/
napaJuIeIbHON NpSIMON
61 CHBHT M0 HEMApaUICIBHON IPSMON, Bubmorexa TIOK

U3MEHEHUE PACCTOSHUM

https://m.edsoo.ru/




KonTtponsnas padora "B3anmuoe

bubmunoreka LIOK

62 PacIoI0KEHHUE NPSAMBIX U INIOCKOCTEH B https://m.edsoo.ru/
npocTpaHcTae”
[ToBTOpEHUE: Yyroy Mexay NpsSMbIMU Ha Bu6muotexa [JOK
63 IIJIOCKOCTH, TPUTOHOMETPHS B https://m.edsoo.ru/
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB
[ToBTOpEHME: yrom Mexay Bu6mmoteka [JOK
64 CKPELIMBAIOIIMMUCS IPSIMBIMU B https://m.edsoo.ru/
IIPOCTPAHCTBE
["'eomeTpuueckre MeTO bl BEIYMCICHHUS bubnuorexa [IOK
65 yria MeX1y NpsMbIMU B https://m.edsoo.ru/
MHOTOTpaHHHUKaX
JIByrpanusiii yrosn. CBONCTBO THHEHHBIX bubnmoreka [IOK
66 https://m.edsoo.ru/
YIJI0B JIBYTPAHHOTO yria
[lepnennuKymnsipHbIE MIIOCKOCTH. bubnmorexa [JOK
67 CBolicTBa B3aMMHO NEPIEHANKYIIAPHBIX https://m.edsoo.ru/
IIJIOCKOCTEMN
[Ipu3Hak nepneHauKyIsIpHOCTH bubnmorexa [JOK
68 IIJIOCKOCTEN; TeOpeEMa O MPSMOMN https://m.edsoo.ru/
MEePECEeUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPETHEN MIIOCKOCTU
[TpstmoyToNbHBIN Napaienenumnen; Kyo; bubmuoreka [JOK
69 WU3MEPEHUsI, CBOMCTBA IPSIMOYTOJIEHOTO https://m.edsoo.ru/
napajienenunena
20 Teopema 0 UArOHAIN MPSIMOYTOILHOTO Bubnmoreka [IOK

napajuiejenunesa u CIeCTBUE U3 Heé

https://m.edsoo.ru/




CrepeomeTpruecKue u NpUKIaJaHbIe

bubmunoreka LIOK

71 3aJIa4M, CBA3aHHBIC CO B3aMHBIM https://m.edsoo.ru/
PAcIIOIOKEHHEM IPSAMBIX U IIJIOCKOCTH
IToBTOpEeHME: CKpenuBaromuecs npsMole, Bu6muotexa [JOK
72 napajuIeNbHbIC MIIOCKOCTH B https://m.edsoo.ru/
CTaH/IapTHBIX MHOI'OI'PaHHUKAX
[Tapa nmapanienabHbIX TIOCKOCTEN HA bubnmnoreka [JOK
73 CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE https://m.edsoo.ru/
MEX1y CKPELUBAIOLUMUCS IPSIMbIMU B
IPOCTBIX CUTYaIUSIX
74 PaccrostHEE OT TOYKH 0 IUIOCKOCTH, bubmorexa [IOK
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH https://m.edsoo.ru/
Beluncnenue paccTosHUN MEXKIY bubmuorexa [IOK
75 CKPELIUBAIOIIUMUCS IIPSIMBIMHU C https://m.edsoo.ru/
MIOMOUIBIO NEPIIEHANKYIIIPHON
IJIOCKOCTH
Tpé€XrpaHHslid yrosi, HepaBeHCTBA s bubnuorexa [IOK
76 TpexrpaHHbIx yrios. Teopema IIudaropa, https://m.edsoo.ru/
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia
27 DIieMeHTHI CPEPUUECKON TEOMETPUH: bubmiorexa LOK
reoJIe3NYECKUE JINHNUU Ha 3emiie https://m.edsoo.ru/
- Kourponbnas pabora "Yriibl u bubmiorexa LHOK
paccTosHus" https://m.edsoo.ru/
79 CucremaTu3anus 3HaHUH bubmoreka LHOK

"MHOTrorpaHHuK 1 €ro 3JeMeHThHI"

https://m.edsoo.ru/




IInpamua. Bunel nupamun. IlpaBunsHas

bubmunoreka LIOK

80 :
UpaMKIa https://m.edsoo.ru/
81 IIpusma. IIpsimast u HAKJIOHHASI TPU3MBIL. bubmorexa [IOK
[IpaBunbHast mpu3ma https://m.edsoo.ru/
82 T[IpsiMoii mapasuieIenumnes, bu6mmnoreka LIOK
MPSIMOYTOJIBHBIN TIapajlIeeIuIe], Kyo https://m.edsoo.ru/
83 Beinykneie MHOrorpanuuku. Teopema bu6nuorexa HOK
Diinepa https://m.edsoo.ru/
Beinykneie MHOrorpanuuku. Teopema bubnnorexa [JOK
84 Oitnepa. [IpaBunbHbIe 1 https://m.edsoo.ru/
MONTyNPaBUIIbHbIE MHOTOTPAHHUKHU
but6mmoreka [JOK
85 KonTponbnas pabota "MHororpanHuku" https://m.edsoo.ru/
86 IMousITHE BEKTOpa Ha TUIOCKOCTH U B bubnmorexa [IOK
POCTPAHCTBE https://m.edsoo.ru/
87 CymMa BEKTOpOB
88 Pa3zHoCTh BekTOpOB
89 [IpaBuno napamnenenunena
but6mmoreka [IOK
90 YMHOXKEHHE BEKTOpa Ha YHCIIO0

https://m.edsoo.ru/




Paznoxenne BekTopa 1o 6aszucy Tpéx

bubmunoreka LIOK

91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1 https://m.edsoo.ru/
IUIOCKOCTH
bubmunoreka LIOK
92 CxaisipHOe IPOM3BEICHHE 1 https://m.eds00.ru/
93 BhIunCIIEHNE yIi1a MEXKLy BEKTOPAMH B ! Brbmiorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
bubnuoreka [JOK
95 IIpocreiimme 3a1a4u ¢ BEKTOpaMu 1 https://m.edso00.ru/
but6mmoreka [JOK
96 [Ipocreiimme 3aqaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/
97 ITpocreiimune 3aaun ¢ BEKTOPaMH 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o0011eHre U cUcTeMaTU3alus 3HAaHUN 1
but6mmoreka [IOK
100 HTorosas KOHTposbHAsA paboTa 1 https://m.edsoo.ru/
101 Wrorosast KoHTpOJbHAS paboTa 1
but6mmoreka [IOK
102 O06o0011eHe U cUcTeMaTU3alus 3HAaHUN 1 https://m.edso0.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nem/m  Tema ypoxka Kontpoabubsie IlpakTuueckue
Bcero u3yyeHusi o0pa3oBaTebHbIE
padoTshI padoThI
pecypchl
[ToBTOopenue TeMbl "KoopanHaTel bubanoreka [JOK

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/
npocrpaHcrae”

) ITosTopenue Temsl "CranspHoe 1 Bubmiorexa IIOK
NpOU3BeEIeHue BEKTOPOB" https://m.edsoo.ru/
[ToBropenue Tembl "Briuncienue yria bubmoreka [IOK

3 " 1 https://m.edsoo.ru/
MEX]Ty BEKTOPAMH B ITPOCTPAHCTBE
[ToBTOpenue TeMbl "V paBHEHUE TIPAMOH, bubmmoreka [IOK

4 . " 1 https://m.edsoo0.ru/
MPOXOJISIIEH Yepe3 IBE TOUKH

5 VpaBHEHHE MIOCKOCTH, HOPMAJIb, 1 Bubmmoreka IOK
ypaBHEHHUE IIOCKOCTH B OTPE3Kax hitps://m.edso0.ru/

6 VpaBHEHHE MIOCKOCTH, HOPMAITb, 1 Bubmmoreka [IOK
ypaBHEHHUE IIOCKOCTH B OTPE3Kax hitps://m.edso0.ru/

bubnmorexa LIOK

7 BekropHoe npousBeeHue 1 https://m.edsoo.ru/

8 JluHelHbIE HEPABEHCTBA, JIMHEHHOE 1 brbmorexa LIOK

IIPOrpaMMUpPOBaHHE

https://m.edsoo.ru/




JInHelHbIE HEPABEHCTBA, JIMHENHOE

bubmunoreka LIOK

o [IPOrpaMMHPOBAHUE https://m.edsoo.ru/
AHaNMTHYECKUE METO/IbI PACUETa yriia bubmmorexa [IOK
10 https://m.edso0.ru/
MEX1y IPSMbIMH B MHOT'OIPaHHUKAaX
1 AHanuTHYECKUE METOIBI pacuéTa yriia bubmorexa [IOK
MEKJ1y IIOCKOCTSAMU B MHOTOTPAHHUKAX https://m.edsoo.ru/
12 dopmyiia pacCTOSHHSI OT TOYKH JI0 bubnnorexa [JOK
IJIOCKOCTH B KOOP/IMHATAX https://m.edsoo.ru/
HaxoxneHue paccTostHui OT TOUKHU 10 bu6mnuorexa LHOK
13 IUTOCKOCTHU B Ky0Oe https://m.edsoo.ru/
14 HaxoxneHue pacCTOSIHUN OT TOYKHU 10 bubnunoreka [IOK
IUIOCKOCTH B ITPABHJILHOM IHpaMuie https://m.edsoo.ru/
KonTponbhas padota "Ananuruyeckas bubmorexa ITOK
15 reometpus’” https://m.edsoo.ru/
16 CeyeHrss MHOTOIPaHHUKOB: bu6mmoreka [IOK
CTaHAAPTHBIC MHOTOTPAaHHUKH https://m.edsoo.ru/
CeueHHss MHOTOTPaHHHKOB: METO]I bu6mmoreka [IOK
17 CIIEOB https://m.edsoo.ru/
CeueHnst MHOTOIpaHHUKOB: Bubnuorexa [JOK
18 CTaHJapTHBIE IIIIOCKOCTH, IIEPECEUCHUS https://m.edsoo.ru/
MPSIMBIX U IIJIOCKOCTEN
19 [TapatenpHbIe IPSAMBIE U IIJIOCKOCTH: bu6nuorexa [IOK

napaJijiICJIbHBIC CCUCHUA

https://m.edsoo.ru/




[TapannenpHble IPSMBIE U TNIOCKOCTH:

bubmunoreka LIOK

20 pacuéT OTHOMEHHUiL https://m.edsoo.ru/

[TapannensHble NpSIMbIE U TIJIOCKOCTH: bubnmoreka [JOK
21 YIJIBI MEXKY CKPELIUBAIOIIMMUCS https://m.edsoo.ru/

MPSIMBIMH

[lepnieniuKynspHBIE IPSIMBIE U Bu6mmoteka [JOK
29 IIJIOCKOCTH: CTaHAAPTHBIE Mapbl https://m.edsoo.ru/

NEPIEeHIUKYJIAPHBIX IUIOCKOCTEN U

MPSIMBIX, CAMMETPUH MHOTOI'PaHHUKOB

[IepnieHaAuKyIsIpHBIE IPSMBIE U bubnnorexa [JOK
23 IUTOCKOCTH: TeOpeMa O Tpex https://m.edsoo.ru/

MEpIEeHIUKYIIApax

[lepnenquKynsApHBIE IPSAMBIC U bubmuorexa [IOK
24 MIOCKOCTH: BBIUMCIICHUS JJIUH B https://m.edsoo.ru/

MHOTOTpaHHUKAX

[ToBTOpEHMeE: mIomaIn bubnmorexa [JOK
25 MHOT'OYT'OJIbHUKOB, (POPMYJIbI ISl https://m.edsoo.ru/

ionaaen, cooopaxeHust moaoous

[ToBTOpEHMeE: mIomaIn bubnmorexa [JOK
26 MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIS https://m.edsoo.ru/

IO IeH, COOOPaKEHUSI TIOT00MS

[ToBTOpEHME: TIOIIAAN but6mmoreka [IOK
27 MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIS https://m.edsoo.ru/

IO IeH, COOOPaKEHUSI TIOT00MS

[Imomaau ceyeHnii MHOTOrpaHHUKOB: bubnunorexa LIOK
28 IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha https://m.edsoo.ru/

Y4acTH, COOOpaKEeHHUS MO 100Ut




[Inomany ceyeHnii MHOTOrpaHHUKOB:

bubmunoreka LIOK

29 IJIONIAAN TTOBEPXHOCTEM, pa3pe3aHus Ha https://m.edsoo.ru/
4acTu, COOOpaKeHUsI MOA00HS
Konrponsnas padora "[loBropenue: Bu6muotexa [JOK
30 MHOTOTPaHHHUKH, CEYECHUS https://m.edsoo.ru/
MHOIOTpaHHUKOB"
31 O6béM Tenta. OOBEM MPAMOYTOILHOTO Bubmiorexa IIOK
napasienenumena https://m.edsoo.ru/
32 3amaun 00 yABOCHUH Ky0a, O KBaJparype Bubmiorexa TIOK
Ky6a; 0 TPHCEKIIMH YIJIa https://m.edsoo.ru/
CrepeoMeTpHUYECKHE 33a/1a4H, CBSI3aHHBIC bubnmmoreka LIOK
33 ¢ 00bEMOM IPSMOYTOJILHOTO https://m.edsoo.ru/
napaiesnenumnena
[Ipuknagublie 3a7a4n, CBSI3aHHbBIE C but6mmoreka [JOK
34 BBIUHCIIEHHEM 00bEMa IPSIMOYTOJILHOTO https://m.edsoo.ru/
napaiesnenumnena
but6mmoreka [JOK
35 OOBEM TIPSIMOI TIPU3MBI https://m.edso0.ru/
CrepeoMeTpHUyecKHe 3a1a4u, CBSI3aHHbIE Bubmuorexa [JOK
36 C BBIYHCIICHHEM 00BEMOB MPSIMOI https://m.edsoo.ru/
TIPU3MBI
37 IMpuKIagHbIe 33/1a4H, CBI3aHHBIE C Butmmorexa [HOK
06BEMOM TPAMOiH TIPH3MBI https://m.edsoo.ru/
Brrunciienue 00bEMOB TEJI C TOMOIIBIO bubnunoreka LIOK
38 ornpenenéuHoro uHTerpana. O0bEM https://m.edsoo0.ru/

HAaKJIOHHOH IPU3MBbI




Brruucienue 00bEMOB TEJI ¢ IOMOIIBIO

bubmunoreka LIOK

39 onpenenéHHoro uHaTerpaia. OobéM https://m.edsoo.ru/
TUPAMUIBI
®opmyna 00bEMa MUPaAMHUIBL. Bu6muotexa [JOK
40 OTtHomeHne 00bEeMOB TUPAMU]] C OOIITUM https://m.edsoo.ru/
yriaoMm
dopmyna 00bEMa MUPaMUIbL. bubnmnoreka [JOK
41 OTtHomeHne 00beMOB TUPAMU]] C OOIITUM https://m.edsoo.ru/
YIJI0M
42 CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHbIE bubmorexa [IOK
¢ 00bEMaMH HAKJIOHHOW TIPU3MBI https://m.edsoo.ru/
43 CrepeoMeTpHUYECKHE 3a1a4H, CBSI3aHHbIE bubmorexa [IOK
¢ 0OBEMAMH THPAMHUIBT https://m.edsoo.ru/
[Ipuknanueie 3ana4un no reme "OOBEMBI bubmmorexa [JOK
44 Ten", cBsI3aHHBIE C 00HEMOM HAKJIIOHHOM https://m.edsoo.ru/
MIPU3MBI
45 [Mpuknagaeie 3aaauu mo Teme "OOBEMBI butmoreka [IOK
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI https://m.edso0.ru/
46 [IpumMenenne 00bEMOB. Brruncienne Butmorexa [HOK
PACCTOSHUS JI0 TIOCKOCTH https://m.edso0.ru/
47 KonTposnbhas padora "O0béM Bubmiorexa TIOK
MHOTOTpaHHHKA" https://m.edsoo.ru/
[MunuHapryeckas IOBEPXHOCTS, Bubnuorexa [JOK
48 o0pasyromuye HUIHHAPHYECKON https://m.edsoo0.ru/

IIOBEPXHOCTHU




Munuuap. [Ipsmoii KpyroBou HUIMHAP.

bubmunoreka LIOK

49 .

I[Tnommans NOBEPXHOCTH LIAIMHIPA https://m.edsoo.ru/
50 KoHuyeckast moBEpXHOCTh, 0Opa3yromme Bubmoreka [IOK

KOHUYECKOM roBepxHOCTU. KOoHyc https://m.edsoo.ru/
51 CeueHue KOHycCa IIOCKOCTBIO, Butmmorexa [HOK

HapauIeNIbHON IOCKOCTH OCHOBAHHSI https://m.edsoo.ru/
59 VceuéHHbliit KoHyc. M300paxeHne Bubmiorexa TIOK

KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edsoo.ru/
53 [Tomans 6OKOBOM IIOBEPXHOCTH U But6morexa LHOK

TOJIHOM TIOBEPXHOCTU KOHYCa https://m.edsoo.ru/
54 [nomaas GOKOBON MOBEPXHOCTH bubmorexa [IOK

TOJIHOM IMOBEPXHOCTH KOHYCa https://m.edsoo.ru/

CrepeomeTpuueckue 3a1a4u Ha bubnuoteka [JOK
55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://m.edsoo.ru/

HOCTPOEHUEM CEUESHUI IIUITUHIPA,

KOHyca

CrepeomeTpuyecKHe 3a1a4i Ha bubnuotexa [JOK
56 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE, https://m.edsoo.ru/

MOCTPOEHUEM CEUCHUH LUIINHIIPA,

KOHyca

[MpuKnagHble 3a1a4u, CBI3aHHBIE C bubmorexa [IOK
57 ITHHIPOM https://m.edsoo.ru/
53 [puKagHbIe 3314, CBA3aHHBIE C Bubmorexa [IOK

MUJIMHAPOM

https://m.edsoo.ru/




bubmunoreka LIOK

59 Cdpepa n map https://m.edso0.ru/
[Tepeceuenue chepsr u mapa c bubnmoreka [JOK
60 tockocThio. Kacanue mapa u chepbl https://m.edsoo.ru/
IJIOCKOCTBIO. Bu 1 n300paxenue mapa
[Tepeceuenue chepsr u mapa ¢ bubmmoreka [JOK
61 miockocThio. Kacanue mapa u chepsl https://m.edsoo.ru/
IJIOCKOCTBIO. Buj 1 n300paxenue mapa
62 Vpasuenue chepol. [lnomans chepsl u bubnmoreka IOK
o8 yacTei https://m.edsoo.ru/
bubnuoreka [{OK
63 CummeTpust cdepel 1 mapa https://m.edso0.ru/
CrepeomeTpuueckue 3aa4u Ha bubnuoteka [JOK
64 JI0Ka3aTeIbCTBO U BEIYHCICHHE, https://m.edsoo.ru/
CBSI3aHHBIE CO CEPOit U MIapoM,
MMOCTPOCHUEM UX CEYCHH MIO0CKOCTHIO
CrepeomeTpuueckue 3aa4u Ha bubnuoteka [JOK
65 JI0Ka3aTeJIbCTBO U BBHIYMCIICHHUE, https://m.edsoo.ru/
CBSI3aHHBIE CO CEPOH U MapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO
66 I[IpuKnagHble 33a4H, CBA3AHHBIE CO brbmorexa LIOK
cdepoit  mapom https://m.edsoo.ru/
[ToBTOpEHME: OKPYHKHOCTH HA bubmuoreka [IOK
67 MJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH, https://m.edsoo.ru/

CTaHJApTHBIC TTOT00US




Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUs

bubmunoreka LIOK

68 .
Y MHOTOI'PDAaHHUKOB https://m.edsoo.ru/
3amauu o Teme "Tesna U MOBEPXHOCTH bubmorexa [IOK
o9 BpaieHus" https://m.edsoo.ru/
3amauu o Teme "Terna U MOBEPXHOCTH bubmorexa [IOK
0 BpaieHus" https://m.edsoo.ru/
71 KonTponbHas padota "Tena u bubmmorexa LIOK
HOBEPXHOCTHU BpalleHus" https://m.edsoo.ru/
79 O0béM uuHapa. Teopema 06 00béMe bubnnorexa [JOK
IPSIMOTO LUJIMHIPA https://m.edsoo.ru/
Broraucienne 06bEMOB TEJT C TOMOIIIBIO but6mmoreka [JOK
73 ornpenenéHHoro uHrerpana. O0bEM https://m.edsoo.ru/
KOHYyca
74 ITnomaau 60KOBOM ¥ MOIHOM bubmnorexa LIOK
MMOBEPXHOCTH KOHYCa https://m.edsoo.ru/
CrepeomeTpHuuecKue 3aa4u, CBI3aHHbBIC bubnuoteka [JOK
75 C BBIYHMCIIEHHEM 00BEMOB LIMJIUH/IPA, https://m.edsoo.ru/
KOHYca
76 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI bubnnoreka IIOK
Y TUTOIIAIN TIOBEPXHOCTEH Te" https://m.edsoo.ru/
OO0BEM 11apa U MapoBOTO CEKTOPa. bubmuoreka [IOK
77 Teopema 06 06béme mapa. [lnomans https://m.edsoo.ru/

cdepsl. CTepeoMeTpHUESCKHE 33/1a4H,
CBSI3aHHBIC C BEIYMCIIEHUEM 00BEMOB




11apa, apoBOro CErMEHTa U IIapOBOI0
CeKTopa

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U

bubnunoreka LIOK
https://m.edsoo.ru/

78 mwiomaneio cdepbl. COOTHOIICHHUS

MEX/1y IUIOIAIMU IIOBEPXHOCTEN U

00bEMaMU TOIO0HBIX TEJT

[Tono6Hble TEna B IPOCTPAHCTBE. Bu6mmoteka [JOK

N3menenne o6nEma mpu 1o 100uu. https://m.edsoo.ru/
79 CrepeomeTpHuyuecKue 3a1a4u, CBsI3aHHbBIC

C BbIUHCIIEHHEM 00BEMOB TEIl U

IJI0IIaeH MOBEPXHOCTEN

Konrponsnas pabora "Tlnomanu Bubmorexa TIOK
80 MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten" hitps://m.edso0.ru/

JIBU>KEHU IIPOCTPAHCTBA. bubmuorexa [IOK
81 OTto0pakeHusi. J|BU>kKeHUs 1 paBEHCTBO https://m.edsoo.ru/

¢duryp. O6mHe CBOMCTBA ABUKEHUN

Buael nBukeHM: apauieIbHbIN bubnmmorexa LIOK
82 [IEPEHOC, LIEHTpaIbHas CUMMETPUS, https://m.edsoo.ru/

3epKallbHasi CAMMETPUsI, IOBOPOT BOKPYT

psAMOI

[peobpazoBanus mogpobus. [Ipsmas u Bubmiorexa TIOK
83 chepa Diinepa https://m.edsoo.ru/
a4 [eoMeTprYeCcKHe 3a1a491 Ha TIPUMEHEHUE bubmmorexa [IOK

JIBUKCHUS

https://m.edsoo.ru/




KonTponbHas padbota "BekTopsl B

bubmunoreka LIOK

85 npoctpascTee” https://m.edsoo.ru/

O6o6matomee mopropenue 11 nonsruii bubnmoreka [JOK

U METOJ0B Kypca reomerpuu 10-11 https://m.edsoo.ru/
86 KJIaCCOB, CHCTEMATH3allHsl 3HAHUI:

"[TapayienbHOCTh MPSAMBIX U TJIOCKOCTEH

B IIpoCcTpaHcTBe"

O6o6matomee nmopropenue 11 nonstuii bubmmoreka [JOK
87 U METOJ0B Kypca reomerpuu 10-11 https://m.edsoo.ru/

KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUH:

"Bekropsl B npocTpancTse”

O6o6matomee nmopropenue 11 nonstuii bubmmoreka [JOK
88 U METOJI0B Kypca reomerpuu 10-11 https://m.edsoo.ru/

KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUH:

"BekTops! B mpocTpancTBe"

O6o0maroiee moBTopenue 11 mousTuii bubnuoteka [JOK
89 U METOJI0B Kypca reometpuu 10-11 https://m.edsoo.ru/

KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUH:

"O6beM MHOTOrpaHHUKa"

O6o6matomee mopropenue 11 nonsruit bubnmnoreka [JOK
90 1 METOJI0B Kypca reometpuu 10-11 https://m.edsoo.ru/

KJIaCCOB, CHCTEMAaTHU3aIUsl 3HAHUH:

"O6beM MHOTOrpaHHUKA"

O6o6matomnee mopropenue 11 nonsruit bubnmnorexa [JOK

U METOJI0B Kypca reomerpun 10-11 https://m.edsoo.ru/
91 KJaCCOB, CUCTEMATH3allis 3HAHMIA:

"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIribiX Ten"




O6o6maromee nosropenue 11 monsaruit
1 MeTO/I0B Kypca reomerpun 10-11

bubmunoreka LIOK
https://m.edsoo.ru/

92 KJaCCOB, CUCTEMATHU3alls 3HAHMI:

"[Tmomraay MOBEPXHOCTH U 0OBEMBI

KpyrJbix ten"

bubnunoreka LIOK
93 Hroroas koHTpobHAs paboTa https://m.edso0.ru/
bubnuoreka [JOK

94 Hrorosas KoHTposbHas paboTa https://m.eds00.ru/
95 [TosTOpeHue, 0000IIEHHE U But6morexa LHOK

CUCTEMaTU3alusl 3HAHUU https://m.edsoo.ru/

Hcropus pasBUTHS CTEPEOMETPUM KaK bubmuorexa [IOK
96 HayKU U €€ pojib B PA3BUTUHU https://m.edsoo.ru/

COBPEMEHHBIX NH)XEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK bubmuorexa [IOK
97 HAYKH U €€ pOJIb B Pa3BUTUHU https://m.edsoo.ru/

COBPEMEHHBIX NH)XEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK Bubmuorexa [JOK
98 HayKU U €€ pojib B Pa3BUTUHU https://m.edsoo.ru/

COBPEMEHHBIX NH)XEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK bubnuorexa [JOK
99 HayKU U €€ pojib B PA3BUTUU https://m.edsoo.ru/

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOT Ui




100

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

bubmunoreka LIOK
https://m.edsoo.ru/

101

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubmunoreka LIOK
https://m.edsoo.ru/

102

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJIb B PA3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubnuoreka [JOK
https://m.edsoo.ru/

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

I'eomeTpus. 10-11 kmaccel: yueO. 11 0011€00pa30BaTEIbHBIX YUPEKICHUMN:
6a308BbIil 1 podui. yposau / [JI.C. Atanacsn, B.®. byrysos, C.b. Kagomuies

u ap.] - 18-e uzmanue. - M.: IIpoceenienue.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
I'eometpus. [loypounsie pazpadotku. 10—11 kmaccer : yued. mocodue aJis
obmeo6pazoBar. opranuzanuii / C. M. Caaksn, B. ®@. byty30B. — M. :

[Ipoceemenue, 2017.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
* bubmmoTteka [{OK https://m.edsoo.ru/

* Poccuiickas anextponHas mkosa https://resh.edu.ru



